shows forcings for other environmental parameters applied in the model-data experiments described in the main text.
5 Table S2 . Model forcings for MIS across the last glacial cycle. Proxy for Antarctic sea ice extent using ssNa fluxes from the EPICA Dome C ice core (Wolff et al., 2010) , used to temporally contour MIS model forcings for salinity (Adkins et al., 2002) and polar Southern Ocean piston velocity. Global ocean salinity is forced to a glacial maximum of +1 psu and the polar Southern Ocean is forced to +2 psu, as modified from Adkins et al. (2002) . Ocean volume forced using global relative sea level reconstruction of Rohling et al. (2009) . Atmospheric 14 C production rate time series for 0-50 ka of Muscheler et al. (2014) . Long-term values assumed for >50 ka (Key, 2001) . Reef carbonate flux of carbon from Ridgewell et al. (2003) profiled across the glacial cycle using a curve from Opdyke and Walker (1992) . 2 Data compilation Table S3 shows atmospheric proxy data averaged into MIS slices. Table S3 . Data for atmospheric CO2 (Bereiter et al., 2015) , atmospheric δ 13 C (Eggleston et al., 2016) 3 Model-data experiment results Table S7 shows the parameter values for global overturning circulation (GOC, P si 1 ), Atlantic meridional overturning circulation (AMOC, P si 2 ) and Southern Ocean biological export productivity (Z) from the model-data experiments described in the main text. Table S8 shows the optimised model-data experiment results for atmospheric CO 2 , δ 13 C and ∆ 14 C, and the terrestrial biosphere. Table S9 shows the optimised model-data experiment results for oceanic δ 13 C.
MIS
10 Table S10 shows the optimised model-data experiment results for oceanic CO 2− 3 . Table S11 shows the optimised model-data experiment results for oceanic ∆ 14 C. Figure S1 shows the full range of experiments undertaken and the resulting model-data error mesh charts. These charts plot the difference between the model outputs and the proxy data, as a function of each of the three parameters varied in the model-data experiments (P si 1 , P si 2 and Z). 
